We show that the low-velocity
Introduction
there is no apparent mechanism to constrain it from spreading isotropically rather than being confined to the equatorial place.
Here we present an alternative scenario involving a tight Neutron-Star-(CO)White-Dwarf 
Torus properties
The WD disrupts in a few orbital periods (Fryer et al. 1999 ) on timescales of ∼ 100 seconds for an orbital separation of a RL ∼ 3 × 10 9 cm. It circularizes at a radius R circ. ≃ a RL (1 + q) (0.5 − 0.227 ln q) 4 ∼ 0.4a RL ∼ 10 9 cm (e.g. Shu&Lubow 1981). The resulting thick torus (with scale-height h torus ∼ 0.5r 0 ; r 0 is the torus co-ordinate) spreads outward and inward on a viscous timescale of a few 1000 seconds for a torus with viscosity parametrized by α ∼ 0.01 (Frank et al. 1992 ). The characteristic accretion rate, ∼ M WD /t visc. , is a few times 10
The disrupted WD is optically thick and virializes at the circularization radius which yields a torus temperature, T torus , of the order of a few 10 8 K (e.g. Paczyński 1998; assuming the torus has similar thermal and rotational energy). The torus average density (∼ M torus /R For an orbit around a point mass, the velocity (from the vis-viva equation; Logsdon 1998) is v 2 = GM QS (2/r − 1/a) which means that for a given orbit a =const., the velocity at a distance r from the QS is
where v esc. = 2GM QS /r 0 is the escape velocity at radius r 0 . Here M QS is the QS mass, and G the gravitational constant. In the equation above, v(r 0 ) = v exp.,torus is the initial expansion velocity of the burnt torus (CO) material. The solid curve in Figure 2 shows the velocity at infinity (v ∞ at r >> r 0 ) for 56 Ni expanding from an initial radius r 0 . The asymptotic velocity is reached quickly with values of < 10 4 km s −1 for r 0 <∼ 4500 km while the 56 Ni ejected from higher orbits, r 0 , retains a velocity close to v exp.,torus . The portion of the burnt torus at r 0 < r 0,esc. ∼ 2500 km remains bound to the QS since v esc. > v exp.,torus (see panel c in Figure 1 for an illustration).
The integrated mass of the torus can be derived from M torus (r 0 ) = 
The lightcurve (LC)
In addition to the energy from the 56 Ni decay, a QN-Ia is also powered by SpD energy of the newly born QS. Figure 3 shows our best fit to SN 2014J data obtained by taking a QS with a period P QS = 17 ms (SpD timescale τ SpD ∼ 13.7 days), and a total ejecta of M eje. = 0.3M ⊙ .
The amount of 56 Ni produced (M Ni ∼ 0.3M ⊙ ) for our fiducial values cannot account for the luminosity of SN 2014J, in particular at peak, so that here the LC is also powered by SpD. Using lower f Ni values makes the need for SpD power even more dominant. Best fits were obtained by shifting the explosion date earlier by 4 days. Our model is less accurate beyond ∼ 30 days past peak because our calculation of the photospheric radius only applies in the optically thick 
The optical depth in γ-rays
The column density of the spherically outer fast moving torus material (∼ 70% of the total mass) is estimated to be 
Conclusion and predictions
The QN-Ia model seems to provide ingredients that can account for the kinematics and strength depth in γ-rays. We argue that the discrepancy is due to SpD energy, thus we predict that there will be no substantial increase in 56 Co in future observations. This prediction provides a crucial test of SN 2014J as a QN-Ia.
• The fast 56 Ni in Figure 2 should be seen in early (∼ 20 days) spectra as broad and blueshifted (both by ∼ 5%) lines. This might be testable from the early γ-ray observations of SN 2014J (e.g. Diehl et al. 2014a ).
• The QS' current spin period (6 months after explosion) is ∼ 41 ms. The QS is an aligned rotator (Ouyed et al. 2006 ) from which X-ray pulsation would be seen if there is accretion (e.g. from trapped burnt torus material).
• One could detect signatures of the Keplerian profile (double-peaked lines) from the ashes of the burnt torus material if some of it remained trapped (∼ 0.03M ⊙ ) by the QS gravitational potential.
• If the QS turns to a Black Hole early following the explosion, this could be observed as a "glitch" in the LC as the SpD energy is suddenly extinguished (Ouyed et al. 2014b ).
